Evidence for superoxide formation during hepatic metabolism of tamoxifen.
Spin trapping of free radicals during the hepatic metabolism of tamoxifen was investigated; the spin trap employed in this study was 5,5-dimethyl-1-pyrroline-1-oxide (DMPO). The spin adduct 2-hydroxy-5,5-dimethyl-1-pyrrolidinyloxyl (DMPO-OH) was detected in an in vitro incubation mixture of phenobarbital-treated rat hepatocytes containing tamoxifen, dimethyl sulfoxide, and DMPO. However, since the spin adduct 2,5,5-trimethyl-1-pyrrolidinyloxyl (DMPO-CH3) was not observed, the DMPO-OH resulted from the cellular bioreduction of 2-hydroperoxy-5,5-dimethyl-1-pyrrolidinyloxyl (DMPO-OOH) by glutathione peroxidase. Addition of superoxide dismutase (SOD) to the in vitro system indicated that superoxide production was intracellular. When noninduced hepatocytes were utilized, free radical production was not evident. Thus, the cytochrome P450 monooxygenase system was responsible, in part, for the intermediacy of superoxide anion during hepatic metabolism.